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Abstract Case report of a 39-year-old intended mother of a surrogate pregnancy who underwent
induction of lactation by sequential exposure to galactagogue drugs (metoclopramide
and domperidone), nipplemechanical stimulation with an electric pump, and suction by
the newborn. The study aimed to analyze the effect of each step of the protocol on
serum prolactin levels, milk secretion and mother satisfaction, in the set of surrogacy.
Serum prolactin levels and milk production had no signiﬁcant changes. Nevertheless,
the mother was able to breastfeed for four weeks, and expressed great satisfaction with
the experience. As a conclusion, within the context of a surrogate pregnancy,









Resumo Relato de caso de mãe por útero de substituição, de 39 anos de idade, submetida a
indução da lactação por exposição sequencial a drogas galactogogas (metoclopramida
e domperidona), estimulação mamilar mecânica com bomba elétrica, e sucção pelo
recém-nascido. O estudo teve como objetivo analisar os efeitos de cada etapa do
protocolo na concentração sérica de prolactina, no volume de secreção láctea e na
satisfação materna. A concentração sérica de prolactina e a produção láctea não
apresentaram mudanças signiﬁcativas. Entretanto, a mãe foi capaz de amamentar a
criança por quatro semanas, e manifestou grande satisfação com a experiência. Como
conclusão, no contexto de maternidade por útero de substituição, o aleitamento
materno parece promover benefícios emocionais, não necessariamente relacionados
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Surrogate pregnancy is an assisted reproduction technique
that involves a temporary uterus donation by another woman
when pregnancy is not advised or even impossible. Since the
intended mother was not exposed to the lactogenic hormones
related to pregnancy, themother-child dyadmay not enjoy the
beneﬁts of breastfeeding. However, after the description of the
successful induction of lactation in mothers by adoption,1–6
there has been interest in testing the feasibility of this inter-
vention in mothers by surrogacy. Two previous reports of
lactation induction in surrogate pregnancies described success
by using galactagogue drugs administered in combination or
sequentially with nipple mechanical stimulation, but the
effects of each intervention on serum prolactin (PRL) levels
and the volume of milk secretion have not been addressed.7,8
Herein, we report the case of amother by surrogate pregnancy
who underwent induction of lactation and had serum PRL
levels, milk production and mother satisfaction analyzed.
Since we were aware of a single case of induction of
lactation in the context of surrogate pregnancies,8 we
searched the literature from January 1995 to July 2015 at
the PubMed database using the search terms lactation induc-
tion, surrogate pregnancy and lactation adoption. We found
seven additional studies that described protocols for the
induction of lactation in non-puerperal women,1–8 one of
which had been applied in mothers by surrogacy. ►Table 1
shows a summary of these eight articles.
Case Report
A 39-year-old-woman, G1P1, with previous postpartum hys-
terectomy due to uterine atony and an ongoing surrogate
pregnancy (28th week) was referred to the Obstetrics and
Gynecology clinics at Hospital Universitário de Brasília,
because of her desire to breastfeed. She was a highly moti-
vated woman, who had successfully breastfed her ﬁrst child.
As the table shows, galactagogue drugs, nipple stimulation
and suction by the newbornwere used alone or in combination
topromotemilkproduction, but the relative contributionofeach
intervention has not been studied. Therefore, we chose to apply
them sequentially and do serial measures of serum PRL levels to
evaluate the isolated effect of each one. Basal serum PRL levels
were determined, in addition to the investigation of other
hypophyseal hormones (luteinizing hormone [LH], follicle-stim-
ulatinghormone [FSH], thyroid-stimulatinghormone [TSH]) and
infectious diseases liable to vertical transmission in breastfeed-
ing (human immunodeﬁciency virus [HIV] and human T-cell
lymphotropic virus [HTLV]). The patient then received oral
metoclopramide, 10 mg every 8 hours for 10 days, when she
complained of fatigue and emotional lability, sometoclopramide
was discontinued, and oral domperidone, 10 mg every 8 hours,
was started instead. We chose domperidone because it is less
commonly associated with extrapyramidal symptoms than
chlorpromazine and sulpiride.7After 10days, the pharmacologic
stimulus was discontinued, and the woman began nipple stim-
ulationwith an electric pump (15minutes at each breast, every 4
hours, excluding sleep hours). This was maintained for 39 days
until childbirth. After this, the newborn was breastfed on
demand, with the administration of formula milk after each
breast suckling, with no other breast stimuli, be them pharma-
cologic or with the pump. Serum PRL levels were determined at
days 10, 22, 39, 57, and 78 of the protocol (day 1: ﬁrst day of the
metoclopramide administration).
The study was approved by the Ethics Committee of
Universidade de Brasília. The patient signed an informed
consent form for participation in the study and publication
of the data.
Table 1 Summary of the data from 8 studies describing protocols for induction of lactation in non-puerperal women
Author/year Intervention Setting Result
Kramer (1995)1 Metoclopramide or chlorpromazine  methyldopaa Adoption Successful
Abejide et al (1997)2 Manual nipple stimulation or
nipple stimulation with an electric pump
Adoption Successful
Cheales-Siebenaler (1999)3 Metoclopramide and nasal oxytocin,
simultaneously with nipple
stimulation with an electric pump
Adoption Successful
Biervliet et al (2001)7 Metoclopramide simultaneously with
nipple stimulation with an electric pump
Surrogate Pregnancy Successful
Szucs et al (2010)4 Domperidone for 10 weeks followed
by nipple stimulation with an electric pump
Adoption Successful
Shiva et al (2010)8 Metoclopramide simultaneously with
mechanical nipple stimulation;
after childbirth, metoclopramide associated
with stimulation with an electric pump
Surrogate Pregnancy Successful
Wahlert and Fiester (2013)5 Metoclopramide or chlorpromazine,
followed by nipple stimulation with an electric pumpa
Adoption Protocol
not completed
Wilson et al (2015)6 Domperidone simultaneously with nipple
stimulation with an electric pumpa
Adoption Successful
Note: aWomen who had never breastfed received previous breast tissue stimulation with hormonal contraceptives.
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Basal PRL levels remained within the normal range, with
no changes over the study (►Fig. 1). Accordingly, nipple
secretion was very scarce. Despite this and the need to feed
the newborn with formula milk, the mother breastfed her
child daily during 4 weeks. At the end of the protocol, when
questioned about her feelings, she expressed great gratitude
and satisfaction for having reached her goal of breastfeeding
her child. She also emphasized the desire to share her
“wonderful” experience with women in the same situation.
Discussion
We have described the case of a mother by surrogate preg-
nancy who underwent induction of lactation with dopami-
nergic antagonists for 20 days, followed bymechanical nipple
stimulation during 39 days. This resulted in scarce nipple
secretion and no change in serum PRL levels, but the mother
breastfed for 4 weeks, and expressed great satisfaction with
the result. To our knowledge, this is one of the few cases
reported addressing the induction of lactation in mothers by
surrogate pregnancy, and the ﬁrst one in Brazil. In order to
better understand the meaning of these ﬁndings, it is neces-
sary to revisit some aspects of two previous studies. The ﬁrst
report describes the case of a woman in the United Kingdom
who requested a surrogate pregnancy due to uterine agene-
sis.7 At the 28th week of the host pregnancy, she simulta-
neously received metoclopramide and nipple stimulation
with an electric pump, which was maintained until 1 week
before childbirth. At this moment, PRL levels were twice the
upper limit of the normal range. The woman reported that
milk was produced “easily”, but in an insufﬁcient amount to
feed the baby, and, therefore, formula supplementation was
needed. Breastfeeding was withdrawn after three months,
and the woman showed great satisfaction with the experi-
ence. The authors emphasized the ease to induce milk
production, and suggested that induction of lactation should
be offered to every mother by surrogacy.7
In the second study, published nine years later, an Iranian
woman who requested a surrogate pregnancy because of
secondary infertility underwent induction of lactation before
childbirth with a protocol similar to the one described,7 but
metoclopramide and breast suction with the electric pump
were maintained after childbirth.8 Serum PRL levels were not
assessed, and the induction of lactation was considered
successful because breastfeeding was maintained for three
months, despite the use of formula supplementation due to
the insufﬁcient amount ofmilk production tomeet the child’s
needs. The woman reported that breastfeeding propitiated a
close contact with her child.8
At this point, it is interesting to ponder why studies address-
ing the induction of lactation in the setting of surrogacy are so
scarce.7,8 Since surrogate pregnancies have been incorporated
into the clinical practice over the last two decades, we could
speculate that non-successful cases of induction of lactationmay
not have been reported, because the lack of description of
negative results is common in scientiﬁc communication.9 It is
also possible that interventions that successfully promoted
mother satisfaction, but have not increased serum PRL levels
or induced a signiﬁcant amount of milk production, may have
not been considered successful, and were therefore left unre-
ported. This is possible because the real effectiveness of galacta-
gogue drugs has recently been questioned.10 Although
galactorrhea may be an adverse effect of the drugs that inhibit
dopaminergic signaling, the effectiveness of these drugs in
inducing galactopoiesis in non-puerperal women is not well
established.10 We fear that the overly optimistic prescription of
these drugs to induce lactation may result in suffering and
frustration, especially inwomenwhomayhave negative feelings
for not having been able to experience pregnancy and labor.
In the present report, serum PRL levels exhibited no change in
response to three interventions (anti-dopaminergic drugs, me-
chanical stimulation and suction by the newborn). Unlike the
previous studies, we applied the stimuli sequentially and not
combined, since our goalwas to evaluate the effect of each one on
serum PRL levels. In keeping with normal PRL levels, the nipple
secretion was scarce, and we believe it was not milk, but an
analysis of its compositionwas not performed. Despite the lack of
clinical and biochemical data indicating the successful induction
of lactation, the woman herein described the intervention as
gratifying and successful, since she was able to breastfeed during
four weeks with simultaneous feeding with formula milk. In our
opinion, a crucial issue is to deﬁne what successful lactation
induction within the context of surrogacy is. If the criterion for
successful induction is sufﬁcient milk production, the case
Fig. 1 Serum PRL levels over 78 days of induction of lactation. The shaded area represents the normal range of serum PRL levels (2.8 to 29 ng/mL).
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reported herein should be considered unsuccessful, and the two
previously reported cases partially successful, since formula
supplementationwas needed in both.7,8 The scenario is different
if milk production is seen as a secondary goal of the lactation
induction. In keeping with the latter idea, it has been suggested
that the success of this intervention is mostly related to maternal
feelings about breastfeeding, and secondarily to the amount of
milk production or to the duration of breastfeeding.7,8,11,12
Understanding this idea is critical for the clinical practice,
since mothers by surrogacy requiring induction of lactation
should be properly advised to acknowledge the high probabil-
ity of needing formula supplementation, and that the lack of
milk production does not mean failure of the procedure.7,8,11
So, before initiating the protocol for inducing lactation, it
should be emphasized that the intervention aims to offer
the mother and the child the possibility to experience the
emotional and affective beneﬁts of breastfeeding, to consoli-
date the mother-child bond, and to allow the transfer of
protective antibodies from the mother. It should be clearly
stated that, in this setting, artiﬁcialmilk can adequately supply
the nutritional needs of the child. The training of health care
providers regarding this is essential, since surrogate pregnan-
cies are becoming frequent, and it is expected that an increas-
ing number of women will demand them.
Finally, it may also be important to rethink the expression
“induction of lactation” in the setting of surrogacy. If the main
goal of inducing lactation in mothers by surrogacy is not
necessarily to induce milk production, but to support and
stimulate women so that they can beneﬁt from the non-nutri-
tional aspects of breastfeeding, then the terminology “induction
of lactation” seems inappropriate. Therefore, we believe that the
expression “promotion of breastfeeding” may be better to
describe this procedure in mothers by surrogate pregnancy,
and we suggest that it should be used in the clinical practice.
The promotion of breastfeeding seems to provide a highly
rewarding experience in mothers by surrogate pregnancy,
regardless of the amount of milk produced and of the need for
formula supplementation.
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